Obesity and developmental delay in a patient with uniparental disomy of chromosome 2.
Uniparental disomy (UPD) is an unusual situation wherein two homologous chromosomes are inherited from the same parent. UPDs can cause clinical abnormalities owing to the aberrant dosage of genes regulated by epigenetic imprinting or homozygosity of variants for recessive phenotypes. The aim of this study was to identify the genetic cause of the obesity and developmental delay phenotype in a 3-year-old Chinese boy. Chromosomal microarray analysis (CMA) was used for detecting potential copy number variations (CNVs) and homozygous segments. Whole-exome sequencing (WES) identified sequence variants. Sanger sequencing further confirmed the variants in GPBAR1 and CAPN10 both in the patient and the parents. No clinically significant CNVs were identified by CMA but a complete UPD of chromosome 2 (UPD2) was revealed in the patient. WES identified a total of 13 rare homozygous single-nucleotide variants (SNVs) on chromosome 2. Among the 13 SNVs, a nonsense variation in GPBAR1 (c.753T>G; p.Y251*) and a missense variation in CAPN10 (c.413C>T; p.S138F) were evaluated as candidate disease-causing variants based on their functional impacts to their respective protein and the biological relevance of the genes to the clinical presentation of our patient. Both GPBAR1 and CAPN10 variants were detected in the patient's mother in a heterozygous state, indicating that the patient had maternal UPD2. No other clinically relevant variants were identified. Homozygosity of rare recessive variations caused by UPD2 likely contributed to the phenotypes of our patient. Based on emerging evidence, the nonsense variation in GPBAR1 and the missense variation in CAPN10 are considered as causally related to our patient's phenotype, that is, obesity and delayed development, respectively. The present study further supports the role of GPBAR1 in obesity and the role of calpain-10 in neurological function.